INTRODUCTION
The fcclhcp martensitic transformation in Fe-based alloys has been the subject of a renewed interest in the last decades, in connection with the so-called shape-memory effect (SME). In particular, there has been a considerable interest in studying the behaviour of ternary and higher-order alloys based on the Fe-Mn system, a binary that has long been known to show a weak SME [I] . The relative stability of these two structures is conveniently characterised using their Gibbs energy ( G d as a function of temperature (T) and composition (x). The Gm function of the fcc phase ( G: ) , which is in general a stable phase in Fe-Mn-X systems, might be obtained by coupling thermochemical and phase diagram data, as it is usually done in the so-called CALPHAD approach to phase stability of multicomponent alloys [2] . This approach relies on mathematical models for G, , the parameters of which are determined by combining thermodynamic information on each of the binary subsystems (i.e., the Fe-Mn, Fe-X and Mn-X systems) with experimental phase diagram data on ternary alloys. However, the hcp phase is metastable in most Fe-based alloys and thus its G, function might not be well known in the binary subsystems In the present work we shall concentrate on the interplay between binary and ternary information in assessing the martensitic transformation (MT) data and the phase stability of alloys in two ternary systems, viz., the Fe-Mn-Co and the Fe-Mn-Si systems. Our approach to this problem is as follows. Previously we established the MT temperatures and Gibbs energy functions for the Fe-Mn system [3, 4] . Here we turn to the Fe-Mn-Co system and start by performing MT experiments in ternary alloys as well as in the other relevant binary, viz., the FeCo system. Next we show how this body of binary and ternary information can be treated thermodynamically in a consistent way. Finally, we review and discuss the available MT data in the Fe-MnSi system, in the light of the new experiments reported here and the recent analysis by Forsberg and Agren [SI.
EXPERIMENTAL
The Fe-Mn-Co, Fe-Mn-Si and Fe-Co alloys were prepared from pure elements by arc-melting several times under an Ar atmosphere. The resulting alloys, weighing 12 to 30 g, were encapsulated in quartz under an Ar atmosphere, kept 48 hours at 1273 K for solution treatment and quenched in water at room temperature by breaking the capsules. Fe-Mn-Co and Fe-Mn-Si samples for dilatometric measurements were spark cut, Article published online by EDP Sciences and available at http://dx.doi.org/10.1051/jp4:1995855 encapsulated in quartz under Ar, annealed 1 hour at 1273 K and finally quenched in water. The martensitic transformation temperatures were determined by using a home-made dilatometer, with a Chromel-Alumel thermocouple welded on the sample. Fe-Co samples were spark cut from the alloys and machined into tubes with an internal diameter of 1 mm and an external one of 2 mrn. An Adamel-Lhomargy LK-02 dilatometer was used for heat treating the samples 15 min at 1273 K and then measuring the transformation temperatures. Small pieces from the samples were spark cut for analysing the chemical composition. The analysis was carried out by means of an electron microcobe using the wave dispersive energy (WDS) technique, and the pure metals as standards. and (ii) the resistances to the direct transformation and the retransformation are the same, the temperature differences T-M, and 4-% are equal, which yields
This equation is often used in the analysis of experimental data. However, it is evident that Eq.(4) cannot be exact if there is a significant heat-capacity difference between the fcc and the hcp phase. Such a difference is expected in the temperature range where the fcc phase orders antiferromagnetically, while hcp remains paramagnetic [3] . As a consequence, Eq. (4) will be used as an approximation, on& in regions where the magnetic ordering effects are not important.
GIBBS ENERGY MODELLING OF THE Fe-Mn-Co SYSTEM
The G, hnction of the fcc or hcp phase in the Fe-Mn-Co system was described by resolving it into a magnetic AGmg and a non-magnetic contribution, acccording to the following expression where xi (i=Fe,Mn,Co) is the atomic fi-action of the element i and ' GO is the Gibbs energy of the element i with the structure of the phase ( I in a non-magnetic state. The necessary information about OG? was taken from assessments of the thermodynamic properties of Fe [7] , Co [8] and Mn [9] . The magnetic contribution Lco,Fe and 'L: : ,~ parameters were determined by searching for the best fit to an expanded database which included the literature data on To for Co-rich Fe-Co alloys used in ref [ll] , as well as a few, selected To values, obtained from the M, and A, measured in the present study in Fe-Mn-Co alloys (Fig.  3) . The recalculated iso-To lines for ternary alloys are compared in Fig.4 noteworthy that this slope agrees well with the initial slope of Forsberg and Agren's [5] calculated lines at large Mn contents, Fig. 5 . It is evident that the available experimental information is not accurate enough for a detailed discussion of the effect of Si additions to the Fe-Mn system. The present analysis of the data reveals systematic discrepancies between the various authors, which makes it difficult to establish unambiguously the iso-Ms and iso-As lines in a wt % Mn vs. wt % Si plot. Therefore, it is not possible to decide whether the shape of the iso-Ms lines calculated in ref. [5] does reflect a true physical effect of the Si additions, or if that shape is simply a consequence of the fitting procedure temperature of the alloy. A detailed account of these results will be given in a forthcoming paper. Fe-Mn system, and the present measurements in some ~t % Mn
Fe-Mn-Si alloys. In Fig. 6 we show the iso-Ms lines one would obtain by combining the binary data by Donner et al. [19] , Andersson et al. [20] , and Maki et al. [Zl] . Alternatively we present in Fig. 7 a set of isophenomenological parameters of their G , hnctions.
Those data will now be reviewed, and compared with [5] 
